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Introduction and Discussion
The actual version of TS 32.225 describes details of the charging data triggers and charging message flows using the DIAMETER protocol for On-line and Off-line charging. For one SIP session the current approach implies many triggers for (DIAMETER) communication between IMS network elements involved in the SIP session and the CCF. 
It has to be investigated whether the network load for Off-line charging can be reduced and the CCF traffic can be limited to the level necessary for charging information collection. The goal to keep the DIAMETER transactions as much as possible generic for On-line and Off-line charging shall be maintained.

This can be achieved by the definition of mandatory and optional trigger points for the DIAMETER messages, a differentiation of messages flows for the S-CSCF and the other IMS network elements and the introduction of an option for a distributed CCF.

The results of this discussion have to be taken into account by defining trigger for DIAMETER messages in TS 32.225 and updating TS 32.200 for the IMS charging architecture. 

1. Definition of mandatory and optional message triggers

In the last SA5 IMS RG session it was debated whether during session setup accounting messages one to four are necessary (see Figure 2 in section 5.1.2.1.2.) One argument for all the trigger was that the CSCF need not to store all charging related data related to each SIP message. On the other hand TS 32.225 states in section 4.2.1 (Basic Principles) that the IMS network element shall be able to store accounting records in a non-volatile memory. 
The proposed solution for that issue is to define a list of trigger for accounting messages and to define what trigger are mandatory and what trigger are optional for those network elements capable to hold a charging state. For Off-line charging the only mandatory trigger is the trigger related to the SIP BYE message or after an operator defined intermediate record timer. This corresponds to the Off-line charging in PS and CS domain.

Proposal
Include in TS 32.225 a description of Charging trigger and state whether they are optional or mandatory.

2. Classification of network elements contributing to charging  applications or to other data collection applications

According to TS 32.200 IMS On-line session charging is performed using the ISC interface between the IMS On-line Charging System and the S-CSCF. No other IMS network entity is involved in On-line charging. So it can be concluded, that the S-CSCF can provide all data necessary for charging of an IMS session. In contrast the Rf interface for Off-line charging connects a multitude of NE with the CCF (MRCF, MGCF, I-CSCF, BGCF, P-CSCF). Information of these network elements may be used for other purposes than subscriber charging like statistics and inter operator accounting. If all this network elements will establish DIAMETER sessions with functions similar to the S-CSCF the signalling traffic in the network will considerably increase due to charging and the CCF has to fulfil high performance requirements. More over the CCF will get redundant information. A solution to this issue could be the definition of specific charging trigger for each network element. It has to be investigated what specific information each network element contributes to the CDR. The CCF can than built the required CDRs out of the information obtained from different IMS nodes. The specific information may be carried in an Accounting Request of type EVENT to avoid keeping a DIAMETER session over the complete SIP session. 

Proposal
Define special charging trigger dedicated to MRCF, MGCF, I-CSCF, BGCF and P-CSCF, define the type of DIAMETER record (e.g. EVENT) and the information to collect specific to the network element.

3. Introduction of distributed and centralised CCF

The main function of the CGF in the PS domain is the storage of charging information and the provisioning of just one logical interface between the CGF and the Billing System. TS 32.200 allow the CGF as a centralised separate network element (the Charging Gateway) or as a distributed functionality resident in the SGSNs and GGSNs. This depends on the capabilities of the network elements of the PS domain e.g. to be able to store Charging Data Records. It shall be investigated if this approach is advantageous for the IMS as well.

The introduction of a distributed CCF for the IMS as an option (analogous to the PS domain) seems to be feasible due to the capabilities of the NE (see section 1. on storage capability). 


The following two applications may demonstrate the advantages:

· Example 1: As an operator choice only the S-CSCF and MRFC send charging information in real-time mode via DIAMETER (e.g. to facilitate correlation in a short time interval). Other IMS network entities (see section 2, data collection for statistics and inter network balancing only), were real-time transfer is not necessary, send data in file mode (see Figure 1) to the Billing System. With this scenario the number of messages and the processing load at the CCF can be significantly reduced.

· Example 2: Application server send charging data in file mode. The advantage is that it is not necessary to require the support of the DIAMETER protocol from all application servers (see Figure 1).
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Figure 1: Examples for distributed CCF

A disadvantage of this solution may be the additional interfaces the Billing System has to provide, what means that e.g. Billing System specific formatting has to be provided in several distributed network elements. Further more a correlation and consolidation of charging data from different network elements is not possible.

This may be overcome by a further combination of distributed and centralised CCF. For that purpose the CCF function is subdivided into two functions. This function split is motivated by a contribution discussed in the SA5#26 Meeting (Miami) in Tdoc S5B020140 on a generic charging architecture (which was agreed in principle).
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Figure 2: Charging Model from ‘Generic Charging Architecture’

The function of the CCF is split into the CDCF (Charging Data Collection Function) and a function similar to the CGF (termed here CCF). 

Because the split here is slightly different and to avoid ambiguous terms in the following the functions are referenced with
CDCF= CCF1 and CCF = CCF2.

Main functions are

· CCF1: construct records (CDRs) out of the information delivered by charging events (internal or contained in DIAMETER messages). In addition to Figure 2 CDCF the CCF1 is able to send CDRs forward in file transfer mode.

· CCF2: (similar to CGF) consolidate records, provide file transfer to BS, format data specific to BS, correlate records from different NEs (or domains).

This may allow a configuration as in figure 3.
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Figure 3: Combination of centralized and distributed CCF

Working with this scenario provides all functionality as with a centralised CCF but provides additional flexibility in interfacing different network elements (file transfer mode) and requirements on network signalling and performance of the centralised CCF.

Proposal 

Add CCF configurations including the option of a distributed CCF in section 4.3.2. in TS 32.200 according to Figure 4 and Figure 5. The four scenarios in figures 4 and 5 are not exhaustive, other combinations are possible. The distributed CCF provides a subset of functions of a centralised CCF.

Note: The description of the CCF still has to be included in TS32.200.


[image: image4.wmf] 

CGF

 

BS

 

BS

 

CCF

 

BS

 

BS

 

Configuration 1: Centralized CCF only

 

S

-

CSCF

 

Other

 

 NE

 

CCF

 

Rf

 

Configuration 2: Centralized CCF and

 

independent distributed CCF

 

IMS

 

NE

 

Rf

 

IMS

 

 NE

 

CCF

 

Bi

 

Bi

 


Figure 4: Examples of CCF configurations 1 and 2
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Figure 5: Examples of CCF configurations 3 and 4
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Configuration 2: Centralized CCF and�independent distributed CCF
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Configuration 4: Combination of centralized and distributed CCF
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